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MODEL SERIES TRD6170A, TRD6180A, AND TRD6190A
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Receiver Model Table
Model Frequency (MHz) Description Application
TRD61T1A 132-150.8 Multi-Frequency 10.7 MHz I-F, Used with Single Receiver Stations
TRD6172A 146-174 Non-Filtered
TRD6I8IA 132-150.8 Multi-Frequency 10.7 MHz I-F, Used with 2-Receiver Stations and
TRDGI82A 146-174 Filtered Repeater Stations
TRD6191A 132-150.8 Multi-Frequency 10.3 MHz I-F, Used with 2 Receiver Stations Where
TRDG192A 146-174 Filtered Shifted I-F is Required.
SPECIFICATIONS
Input Impedance . 50 ohms
Number of Channels 1,2,3,0r4
Frequency Separation 2.0MHz
I-F Frequency 10.7 MHz or 10.8 MHz
EIA Modulation Acceptance 47 kHz Minirnum
Frequency Stability +.0005% from — 30°Cto + 60°C ambient ( + 25 °C reference)
+.0002% Qptional*
Channel Spacing 20 kHz, 25/30kHz
Sensitivity: With Preamp** Without Preamp
20 dB Quieting v Less Than 25uy 50uV
EIASINAD ‘ Less Than 20uV 35wV
Selectivity:
20 kHz Channel 85dB %dB
EIASINAD 25/30 kHz Channel 95 dB 100dB
Intermodulation:
EIA SINAD 20 kHz Channel 75 dB (Minimum) 80 dB (Minimum)
25/30kHz Channel 80 dB (Minimum) 85 dB (Minimum)
Spurious and Image Rejection 100 dB (Minimum) 100 dB (Minimum)

* Available with option C621, C622, C623, C624.
“* Optional Model HLD4050A RF Preamp.

1. DESCRIPTION

1.t These receivers are fully transistorized units that

receive FM signals on one to four crystal- controll- .

ed frequencies. In a multi-frequency receiver, only one
frequency can be received at a time.

1.2 Each receiver includes an rf preselector, mixer,

local oscillator injection circuitry, high gain selec-
tive i-f stages, quadrature detector, audio preamplifier,
and a low-ripple 9.5 volt regulator. The receiver
develops a low noise audio signal from a frequency

modulated “‘on-channel’’ rf carrier in the 132-174 MHz
range. An optional rf preamplifier may be used with any
of these receivers.

1.3 Al circuits are constructed on a single plug-in

circuit board which is easily accessible for servic-
ing. The receiver plugs into the backplane interconnect
board which provides all dc, audio, and rf connections
thereby eliminating all interconnecting wiring. All align-
ment points are accessible through the top of the rf com-
partment cover.
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2.‘ THEORY OF OPERATION

2.1 PIFILTER, RF PRESELECTOR, OPTIONAL
PREAMPLIFIER

The receive port of the antenna switch is connected
to the 5 cavity helical resonator rf preselector through
the input “pi’’* filter. The *‘pi’’ filter, consisting of
C135, C136, and L112, provides additional filtering for
higher frequency spurious responses. The steep skirted
rf preselector filter has a bandwidth of 2.0 MHz and
ultimate rejection of 100 dB. To provide additional
front-end selectivity while minimizing loss, the optional
rf preamplifier is inserted in the housing between the
second and third cavities. The output of the preselector
(I.5) is connected to the gate of N-channel JFET mixer,
Q103.

2.2 LOCAL OSCILLATOR INJECTION
CIRCUITRY

Plug in crystal oscillator modules (channel
elements) provide a stable, temperature compensated
frequency which is applied to injection amplifier Q101.
Each receiver is capable of receiving up to four distinct
frequencies. The output of Q101 (typical gain of 15 dB)
passes through a two pole bandpass filter which at-
tenuates unwanted harmonics of the injection frequen-
cy. The injection level of + 12 dBm {(typical) is coupled
to the source of mixer Q103.

2.3 MIXER

Excellent intermodulation immunity is provided
by a JFET mixer, Q103. The filtered receive input and
injection signal are applied to the gate and source
respectively. The output at the drain is applied to im-
pedance matching circuitry which emphasizes the dif-
ference frequency applied to the i-f circuitry. Both the
mixer and the following impedance matching circuitry
are shielded.

2.4 I-FCIRCUITRY

2.4.1 Several stages of filtering and amplification are
employed in the i-f circuitry, Selective i-f filter-
ing is accomplished using dual-resonator, mode coupled
monolithic crystals cut to a fundamental frequency of
10.7 MHz or 10.8 MHz. Due to the inherent piezoelec-
tric properties of the crystal material, input signals
selectively produce mechanical vibrations which pro-
pagate through the device. At the output the same
piezoelectric property selectively converts the
mechanical vibrations into the i-f electrical signal.

2.4.2 Refer to Figure 1. The high ‘*Q’’ of the crystals

create steep skirts which result in excellent on-
channel intelligibility and off-channel signal rejection.
The i-f circuitry requires no tuning and makes extensive
use of shielding.
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Figure 1. Simplified Piezoelectric Coupling Diagram




2.4.3 The first crystal filter is a single 2-pole device,

Y201. This stage is followed by a matching net-
work, 16 dB discrete amplifier Q201, additional match-
ing, and 4-pole filter Y202-Y203. The output of the first
4-pole filter is applied to a maiching network and then
to high gain (appoximately 50 dB) 2nd i-f amplifier
U201. The output of U201 is applied to matching cir-
cuitry, a 2nd 4-pole filter Y204-Y205, final matching
circuitry, and limiter/detector U202.

2.5 LIMITER/DETECTOR

Limiter/Detector U202 is a 16-pin monolithic in-
tegrated circuit that internally includes three stages of i-f
amplification for limiting, a quadrature fm detector,
audio preamplifier, and alignment metering output. The
recovered audio output of approximately 80 mV is ap-
plied to discrete audio preamplifier Q202-0Q203, which
provides the 250 mV receiver detected audio level re-
quired by the R1 {(or R2) audio board in the control
package. Adjustment of the quadrature detector is pro-
vided by L201.

2.6 9.353VOLT REGULATOR

The regulated 9.5 volts and 13.8 volts provided to
the receiver from the station power supply are applied to
Q104 and QI105, resulting in a highly regulated and
filtered 9.5 volts. This highly regulated 9.5 volts is sup-
plied to the receiver channel elements, gradrature detec-
tor U202, and audio preamplifier Q202 to assure good
receiver hum and noise performarnce,

2.7 DELAYEDKEYED A +

This circuit (Q102) provides for disabling of the
receiver channel element while the base station is in the
transmit mode and prevents audio feed back to the
receiver.

3. MAINTENANCE

Malfunctions in the receiver can be localized by us-
ing the optional built-in station metering kit or connec-
ting a Motorola portable test set to the receiver metering
receptacle and making stage measurements. The meter
readings may be compared to the values shown on the
receiver functional diagram, but preferably, a log of
readings should be maintained for reference, Each new
set of readings should then be compared to previous
readings. An abrupt change in a meter reading indicates
a circuit failure while a gradual change in a reading may
indicate an impending failure which can be corrected
before operation becomes marginal. Refer to the
Receiver Maintenance section for further information.

4. RECEIVER FUNCTIONAL TESTS
4.1 AUDIO AND SQUELCH TEST

The receiver and R1 audio board should provide
1.0 watts of audio when the VOLUME control on the

R1 audio board is set fully clockwise and a strong car-
rier signal is received that is modulated + 3.0 kHz deva-
tion with a 1000 Hz tone. When the rf input signal is
reduced to minimum and the SQUELCH contro! on the

R1 audio board is set at theshold, the speaker should be -

quieted, Increasing the rf input signal a small amount
should again produce noise in the speaker. On Private-
Line models, no signal should be heard from the
speaker unless the signal has the proper PL tone
modulation. These circuits may be checked as follows:

Step 1. PL disable station. Connect speaker to test
connector on mother board. Adjust the signal generator
for 1000 uV input to the receiver modulated with
1000 Hz tone for + 3.0 kHz deviation.

Step 2. Connect an ac¢ voltmeter to measure the
voltage between pins 1 and 2 of the control metering
socket.

Step 3. Set the VOLUME control on the R1 audio
board fully clockwise. The ac voltmeter should indicate
at least 2.8 volts rms.

Step 4. Decrease the signal generator output to
minimum. Remove modulation from signal generator,

Step 5. Set the SQUELCH control at threshold, that
is, clockwise until the noise just quiets.

Step 6. Increase the signal generator output slightly
until the noise is again heard in the speaker. No more
than .125 uV should be required.

Step 7. On Private-Line radios, enable the PL func-
tion. No noise should be heard in the speaker.

Step 8. Modulate the 1f signal with the proper Private-
Line tone with +3500 Hz deviation. Adjust signal
generator output until noise is again heard in speaker.
(See audio section for PL squelch specifications).

4.2 20DB QUIETING TEST

With no signal input and the receiver unsquelched,
noise should be heard in the speaker or indicated on
position 11 of the portable test set (function selector
switch in RCVR position). When a carrier frequency
signal is injected, the noise should decrease. No more
than 0.5 uV (.25 uV if radio is equipped with rf
preamplifier) should be required to decrease the noise
20 dB. This may be checked as follows:

Step 1. Unsquelch receiver by turning the SQUELCH
control on the R1 audio board fully counterclockwise.
PL disable the receiver.

Step 2. Set the function selector switch on the portable
test set to the RCVR position and the selector switch to
position 11.
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Step 3. Adjust VOLUME control on the R1 audio
board for noise in the speaker and a reading on the test
set meter. A reading of 1.5 V ac is a convenient
reference value to use.

Step 4. Connect an rf signal generator (set to the
receiver carrier frequency) to the antenna input connec-
tor.

Step 5. Beginning with minimum signal level, increase
the signal generator output until the meter 11 reading
drops to 1/10 the reference value in Step 3, that is 0.15
V ac. No more than 0.5 microvolt output from the
signal generator should be required to quiet the receiver,

4.3 RECEIVER GAIN MEASUREMENTS

NOTE

Before making any receiver gain
measurements, make sure the case of
every crystal filter has a good conductive
path to ground. A continuity test should
indicate less than 1 ohm between the
crystal filter case and the receiver circuit
board ground plating. A bad ground con-
nection may cause efrors in  gain
measurements,

Step 1. Proper receiver alignment is essential to this
procedure portion of the Station Alignment. Perform a
complete receiver alignment as given in the “‘Receiver
Alignment”’ section of this manual,

Step 2. Refer to the Receiver Functional Block
Diagram, receiver schematic diagram, and the receiver
circuit board detail diagram while performing this pro-
cedure.

Step 3. Adjust the rf signal generator output frequen-
cy to the receive channel frequency. Adjust the rf signal
generator output to provide the required receiver input
voltage for a particular test point. Then, using an rf ac
voltmeter, measure the rf signal voltage between the test
point and a nearby chassis ground point. At every test
point, the measured voltage should be within +6 dB of
the given value.

5. TROUBLESHOOTING TECHNIQUES
5.1 VISUAL INSPECTION

The first step in the troubleshooting procedure
should be a thorough visual inspection of the receiver

and, in particular, the receiver board. Corrosion,
burned or damaged components are usually easily seen
and may be the cause or a symptom of the receiver
malfunction. An improperly installed receiver shield can
cause a degradation in receiver performance.

After the “‘obvious’ problems have been cor-
rected, repeat the receiver board performance tests. If
the tests still produce unsatisfactory results, refer to the
receiver troubleshooting chart in this section. The
troubleshooting chart provides a systematic procedure
for isolation of the defective stage and component.

As much information as possibte has been includ-
ed on the troubleshooting chart, However, it will be
necessary to occassionally refer to the receiver schematic
diagram and circuit board detail. Detailed procedures
regarding alignment as a troubleshooting technique, in-
tegrated circuit troubleshooting, receiver gain
measurements, and crystal troubleshooting follow in the
remaining paragraphs of this section,

5.2 ALIGNMENT AS A TROUBLESHOOTING
TECHNIQUE

Low meter readings, and otherwise abnormal per-
formance of the receiver are very often corrected by
realignment. Therefore, alignment should be one of the
first troubleshooting steps performed for these symp-
toms.

5.3 TROUBLESHOOTING INTEGRATED
CIRCUITS

Integrated circuits (IC) are very reliable com-
ponents and should not be replaced unless it is definitely
indicated that the IC is the defective component. Before
replacing an IC, make sure that the external com-
ponents in the circuit are normal. The IC’s on the
receiver board may be checked by dc voltage
measuremenis. Refer to schematic diagram for correct
voltages,

5.4 TROUBLESHOOTING CRYSTALS

A defective filter crystal can best be found by per-
forming an i-f gain check per the schematic diagram. A
defective crystal will show an abnormally high insertion
loss. If the crystal is found to be defective because of
high insertion loss or an ungrounded case, it should be
replaced.




RECEIVER TROUBLESHOOTING
CHART

RECEIVER TROUBLESHOOTING CHART

1. APPLY POWER TO STATION,

2 SET BOUELCH CONTROL FULLY
COUNTERCLOCKWISE.

3. SET VOLUME CONTROL TO
MID—POSITION.

4. PLDISABLE (IF APPLICABLE),
5. COMMECT PORTARLE TEST SET
TO RECEIVER AND CONTROL
METERING PLUGS (O OPTIONAL

STATION METERING BOX TO
RECEIVER METERING FLUG

AND SPEAXKER CONNECTOR).
CHECK 9.5 v OC # #2017 AnD | INCORRECT CHECK
138V OC# P01, POWER SUPPLY
oK
CHECK MEGULATED BB ¥ OC IncOnRECT | ANALYZE AND REPAIR TROUBL ESHOOT SET RECEIVER FREOUENCY CHECK
ON RECEIVER BOARD {SEE NGO 9.5 v DC REGULATOR AUDIO AND PER TUNE—US PROCEDURE BASE STATION
SCHEMATICH CIRCUIT SOUELCH BOARDS AMTENNA SYSTEM

i I i “WATERFALL" NOISE INCORRECT INCORRECT POOR OR DISTORTED AUDING
. CHECK RECEIVER OUTPUT -
Noist 8 Fa0i-5 CHECK A1 AUDID omecx TENT OF SYATION.
L Ok o noano anp aupio CHECK 20 DB OUIETING oK PERFORM AUDIO o ox RECEIVER
1200300 MV AC — HO CONTROL " ity AN souELeH TesT ——— RECEIvER Ok of with KNOWN ok
BIGNAL INMUT) 00U FREQUENCY GOOD MOBILE
TRANSMITTER
INCORMECT
POOR OR NO
QUIETING
CHECK L2017 ALIGNMENT INCORRECT | o o L0t
ON METER 2, oW ON cHeck ECTION | | CHECK CHAMMEL ELEMENT. o | CHECK DC VOLTAGES W ok | CHECK ACVOLTAGES IN ox
CHECK METER 3 w0 BRG] ALIGNMENT (L101, |————""ic—g] CHECK CHANNEL ELEMENT INIECTION AMPLIFIER INJECTION AMPLIFVER oK _
ok L102, 1103} GROUND (MULTI-FREQL UNITS) CIRCUITRY (SEE SCHEMATIC] CIRCUNTRY ISEE SCHEMATIC)
BAD ELEMENT
CMECK DC VOLTAGES INCORRECT || ANALYZE AND ox NO GROUND INCORRECT INCORRECT
ON U2, REPAIR
ANALYZE & REPAIR, ANALYZE & REPAIR
ox REPLACE DEFECTIVE CHANNEL INJECTION AMPLIFIER
ELEMENT CIRCUITRY
CHECK DC VOLTAGES \NCORRECT ANALYZE CHECK PRESELECTOR
OF AUDIO PREAMP " anD REFAIR TUNING ON METER 1,
0202, 003 {L1-L5 AND L153 ON
OPTIONAL PREAMPLIFIER.}
oK
oK
CHECK DC VOLTAGES INCORRECT ANALYZE AND CEPS—M364-0
PER SCHEMATIC " ateain
f
oK

IMJECT SIGNAL # RECEIVER
RE INPUT AND CHECK AC INCORMECT ::::.Y:E AND
YOLTAGES PER SCHEMATIC

Motorola No. CEPS-34364-0
7/12/82-V & G
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REQUIRED TEST EQUIPMENT FOR VHF RECEIVER SERVICING

VHF RECEIVER ALIGNMENT PROCEDURE

RECEIVER METER READINGS

T stion Recommended Model Minimum Specifications . . . . . . . e . .
Agf;g"’:oif el em::s'::ménzs pr—e : Mowmla’l'l o5 v s Tanae: 015V de The.tumng procedure should be pefformed using the Motorola S1056 pqrtab!e Test Set. (_annect metering cable to Whep the receiver is properly aligned, meter deflections should fall within the following limits. Where two numbers
oltag, R . Se;s,;wﬂy 20,000 ohins AVolt receiver metering socket on rear of interconnect board. Place the A/B switch in the A position and the FUNCTION are given, the readings are non-preamp/preamp, MODEL SERIES TRD6170A. TRD6180A. TRD6190A
DC Multimeter DC voltage readings requiting a high  Motorola S1063 Meas:frenmt rahge: 015V dc SELECT switches to the RCVR position and meter reverse position. If using the TEKS-F or modified TEK5-B ' ’
input resistance meter . : Inpit resistanices11 tigohms through TEKS-E meter panels, put the function switch to position C and the M1, 2 switch to the normal position. If
Voo Awils voltege fresrements VI Measurement range- 0:10 V ac using the optional station metering box, put the FORWARD-REVERSE switch in the FORWARD position. Switch Position " Meter 1 2 Neter 3
Input .rc_mstg_neg: 10 mggahms NOTE Meter Reading (no signal) 12714 uA {(min) 20 uA (min) 10 uA {min)
RF Voltmeter RF voltage measurements Motorola S1339 Measuremeritrarige: 100uV-3 V from . - . i h . irdividuall . . . . - 30/32 uA (max) 28 uA (max).
}:gg;-f;(l}zoﬁzl:ﬁ igh " Fodr units containing two receivers, align each receiver individually using this same pro- Function Metered Limiter/Detector Detector Alignment Recciver Injoction
pedan cedure.
Oscilloscope Waveform observation Mdt_omla R1004 . Vertical sepsitivity: SmV.
RS ' Honmallov;dwis“:muncsba‘sc 0.2 usec. Step Mete ""ﬂ_ e el ' t.'“““_" 12 13271508 MHZ
) : : 0.5 sec/division 1 T ’ oL  Presetthe rf preselector tuning screws per the coil preset chart,
Frequency Meter. ‘Receiver freguency measurement _ mdef R1200 Scrvu:e Menﬁer with high Measurement range: 134-174 MHz 2 ’ L_lﬁl; L’;ez; . Preset the injection string coil slugs per the coil preset chart. 1
. stability oscillator. (X" suffix) option. Fre-' Frequency resolution: 10 Hz - LIe¥ " L _ - )
quency calibration recommiended every-6 3 “L201* . Starting with the'slig flush with top of coit form, adjust the detector toil for 1
monthsor less, ) C the first reading of 24 uA on meter 2 {no input signal is necessary), Afiet ad- b i I
RF Signal Receiver alignment and Maotorola R 1200 Service Momtor w11h Frequency range; 134-174 MHz justing the detector coil, depress S201 (using a non-metallic aligntaent tool) 9 Scngfv';ECTUR TUNING
Generatot troubléshooting _ atitenuator Output Level: 0.1 uV-100,000 sV : while observing meter 2 reading. Release $201. \\ T (HEIGHT IN
S Must be capable of at least +3 kHz 4 L2061 Quiet the radio by injecting a strong on-channel signal at the: base statipn 8 = MM ABOVE CASTING}
deviation when modulated by 1 kHz antghna connector or by setting a signal generator exactly an 10.7:-MHz for @ )
. . : tose. - 10.8 MHz for receivers with shifted i-f frequency) and spraying into the i-f. z - \ | | NJECTION COILS
Audio Signal Audie circuit troubleshooting Matorola 51067 Freguéncy range: 20 Hz-20 kHz : Adjust the quadrature detector coil, 1201, to obtain the same M2 reading as p 6 \[ L161-L103
Generator _ . '  QOupput level: S0mV:l V in Step 3. E Lgtﬁréiq F CF)IFOM
PL Tone Tone-coded Private-Line decoder - Motorela 51333 Freguency range: 10 Hz-9999 Hz Perform Step 5A, for radios with maximum receive frequency separation of E 5 COIL AGAINST
Generator* troubleshooting ' Qutput levet: 0-3 V rms 0.5 MHz or less; perform Steps 5B and 3C for radios with- maximum recsive z BOARD}
DPL Test Set**  Digiral Private-Line encoder-dct,oder Motorola SLN6413 - L fT@‘}“-@_‘CY S({pi_lm!mn gre.ater thfm 0.5 MHz , . E
troubleshooting 5A L‘lﬁ‘j, Laqz,_ Adjust the injection string coils for peak: reading on meter 3 with. lowest
Radio Test et Meter readings at circuit metering __ Motorala S1056 Portable Test Set with a L10t, . - frequency selected. Repeat until no further improvement is obtained. : B ELECTOR
points for alignment and TEK-37 or TEK-37A-Teést Set Adapter or a B L103,1:102,  -Adjust the injection string coils for peak reading on:meter 3 with ‘Highest PRE:
trouibleshooting Motorola® TEK-S ‘Meter Panel - with. -a - Li0L. ° frequency selected. Repeat until no further improvement iis dbtained. Tune 2
TEK-40 (MICOR Adapter) Cabie ] - 1. L103 for peak meter 3 reading with lowest frequency selécted. Repeak'L10) DETECTOR ADJ
: - SOV b and. 1102 for peak.on iughas? frequency and L103 on fowest frequency until 1 -
SD:;,) Il:l;wer DC power for shop service Motorola R l(}ll _— 1 29: de o no further improvenient is obtained.
: 0-40A — g 0
s$C LI02 “If meter 3 rending on lowest frequency is less than meter 3 reading on Highest 132 13 FREQ. ADL
*Required for tone-coded Prware-Lme models only. o . : . e 140 144 148 152
**Required for Digital Private-Line models only, o " gg?g‘:‘;yélénﬂea:z&';?; 3 reading on fowest frequency by adjusting £102 CHANNEL FREQUENCY, MHZ GAEPS-352400 e
NOTE L10¥ 'If":_ne_t’er 3 re._ading on highest frequency is less t-han meter 3 m:lding on»iowast FRE—AMP ADJ.
All test equipment, with the exception of the DPL test set and dc power supply, may be replaced by the Motorola B freguency, increasé meter 3 .reading on the highest frequehcy ?y adjusting 6178 MHZ {OPTIONAL}
R2001 System Analyzer. Tuning tools Motorola Part No. 66-82977K0] and 66-8339BA01 are to be used for L 103 for best balanced reading. Make sure the frequency reading does not 12
alignment purposes. } : drop below the highest frequency reading.
6 L1-L5(and 153 . Adjust L1, L2, (L153), L3, L4, L5 in order for peak reading on meter | using 1
onoptional  “thekighest frequency and maintaining meter 1 between 30 and'40 uA by ad-
preamp) justinig the signal generator output. Repeat until no further improvement is 10
: abtained.
© N N A " - PRESELECTOR
Perform Step 7 only for radios with maximum receive frequency separation 9 S Tomne serews
RECEIVER FREQUENCY CALCULATIONS o greater than 0.5 MHz. - I [t rers s
Wh 7 L1-L5{and L153 Adjust L1, L2, (L153), L3, L4, LS once in that order for peak reading on @ 8 ~< // L:i';ﬂ::g:e iKk582)
_where on optional meter | using the lowest frequency and maintaining meter 1 between 30.0A g, M~ o] HOUSING
preamp) and 40 uA by adjusting the signal generator output. = /\.& IN MILLIMETERS!
fo = channel element frequency 8 Audio zero beat Channel Element For each frequency, set rf generator to the carrier frequency (+75 Hz) 2 6 Figure 2. Receiver Alignment Adjustment Locations
f, = carrier frequency (See Note) without moduiation. With a wire connected to a | mV, 10,7 MHz (or o \ L 'ﬂif‘?.ﬁ” coiLs
e - iniection f 10.8 MHz for receivers with shifted i-f frequency) signal source, *‘spray”’ the z, . \-(‘ CTURNS FRO
3 Jec requency signal near Q201. Warpchannel element for audio zero beat. 3 L ~< BOTTOM OF COIL
Perform Step 9A for radios with maximum receive frequency separation of ., By NST
. . 0.5 MHz or'less; perform Siep 9B Tor radios with maximum receive frequen-
10.7 MHz I-F Receivers ~ 10.8 MHz I-F Receivers cy separation greater tfian 6.5 MHz 3
9A AC Voltmeter L5(orLtand L2 Adjust LS (or L1 and L2 in Préamp Radios) for best quieting with the highest
finj = f. — 10.7 MHz finj = fc — 10.8 MHz across speaker on rc;;'. with op- frequency selected. Receiver tuning is now complete. 2
o =f.~ 107MHz f, =f, — 10.8 MHz tional preamp) - — . :
T T — 9B AC Voltmeter L1-L5(Ponot Check 20 dB quieting sensitivity on all frequencies. If necessary, retune L1
3 3 across speaker adjust L153on  and L2 once on highest frequency for best quieting, Check sensitivities again
optional preamp) and if necessary retune L3-5 once, on the lowest frequency, for best quieting. 145 150 155 160 165 0 7

Receiver tuning is now complete.

CHANNEL FREQUENCY, MM2Z

GAEPS-34363--0

RECEIVER ALIGNMENT

RECEIVER ALIGNMENT

.

Note: Alternate Method of Setting Receiver Osc1llat0r Frequency Using a Frequency Counter.

Motoroia No. PEPS-34505-A
11/15/82 -V & G

“Sniff"” the injection frequency in the following manner: Connect a coax cable which has 1 to 2 inches of
ground shield removed from one end to the frequency counter. Insert this end into coil form L103 in the receiver
injection circuit, This should provide enough signal to accurately gate the counter. For each frequency, adjust
the receiver channel element for the injection frequency +75 Hz. {Calculate injection frequency using ap-
propriate formula at beginning of alignment procedure.)

Coil Preset Charts




RECEIVER CIRCUIT BOARD DETAIL

RECEIVER MAINTENANCE

RECEIVER FUNCTIONAL BLOCK DIAGRAM

L Y

RF IN
! 101
P201 128V 9 5 REGULATOR
Q104-
13.8vIN| 9 : Q105 ——REGI. 5V
— 9.5V
9.5vIN| T
Q102 —e SWO.5V
OELAYED [ CRYN ASVOLTS
KEYED A+ IN ]
Fal n |r" T see NoTe
|
F3f 1 | | s201
F2| 14 lL LA
F1| 15 =
RF PREAMPLIFIER
F S S O Vi T4 REG 9.5V
REG 9.5V 13.8v REG 9.5V
F1_F2 F3 Fa l
REREQSEL TUNED 1.8 2-POLE a-POLE @ FOLE LIMITER /
ouT CIRCUIT INJ. FILTER :IIE; _e__. IMPEDANCE e 10,7 OR 10,8 10.7 OR10.8 10.7 OR10.8 DETECTOR
RECEIVER L101 L0z, 103 19 INVERTER MHZ FILTER MHZ FILTER MHZ FILTER & vz02
CHANNEL y201 Y202 -v203 Y204-Y205 Lz01 zgz-
203
ELEMENTS INJ. AMP FIRST I-F SECOND I-F gumu
Swa.5Y M3 AmP AMP L 2 PRE-AMP
M1
:t%:co’!:;: 1 ot 2106 Bo-mera-viiaia
RF PRE-AMP SHOWN FROM SOLDER SIDE
(0PTIONAL)
U102
LEGEND
P101 [2smv / L = 136-144 MHz (HLD4051A)
REC Bl RF H = 146-174 MHz (HLD4052A)
RFIN FILTER e FRESELLE:TGR
SPARE | 19
NOTE
248 THRU C260 ARE DELETED
SPARE 20 AND L210 THRU L222 ARE REPLACED
WITH JUMPERS FOR MODEL TRD 61724
OETECTED| DETECTED AUDIO RELEIVER ONLY.
AUDIO OUT
L - T S—_Y V]
M2 3 f—r—O M2 NOTE :
QUADRATURE DETECTOR SYMMETRY ADJUSTED
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parts list

TRDE171A, TRD6172A 10.7 MHz I-F, Receiver, Non-Filtered
TRDE&181A, TRDG182A 10.7 MHz I-F, Receiver, Filtered
TRD&191A, TRDE192A 10.8 MHz I-F, Receiver, Filtered

REFERENCE MOTOROLA REFERENCE MOTORCLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PARTNO. DESCRIPTION SYMBOL PARTNO. DESCRIFTION
capacitor, flxed: pF +5%;50V: L101,102 24-80085A01 4-1/2 turns; coded RED inlegrated circult; (see note)
unless otherwise stated L103 24-80085A03 4-1{2 turns; coded YEL U201 51-83629M05 second i-f amplifier
C101 21-11021H06 033 uF +80-20% £104, 105 24-82549D2¢ choke; 1.8 uH uz202 51-83629M60 guad detector
c10zL 21-82204B31 B.0 +0.25pF L106 24-82723H04 choke; 0.29 uH or
C102H 21-82204B75 5.6 £0.25pF L107 24-83884G12 117 nH (8-1/2 turns), coded RED 51-84561L84 {see note 8 on schematic)
C103L 21-11022G12 3 +0.25pF L108 24-82835G11 choke; 3.5 uH
C103H 21-11022G08 2 +0.25pF Lt09 24-83961B02 5 turns; coded GRN crystal: {see note}
C104 21-11022G37 20 L110 24-83397L11 choke; 30 uH Y201 48-84396K05 10.7 MHz (TRD&172A, TROB182A,
c108 21-11021H06 033 uF +80-20% L111 24-53397L08 choke; 15 uH TRNB171A, TRD6181A)
C106 2111021605 220 + 10% L112 24.83884G08 73 nH; 5-1/2 turns; coded GRG or 48-84396K07  10.8 MHz (TRDG1924A, TRDG191A)
c107 21-11021H06 .D33 uF + 80-20% L201 24-54419004 23-1/2 turns Y202thru 205  48-84396K02 10.7 MHz (TRDG1724A, TRDG1824,
Cc108 21-11021E05 220 £10% L202 24-83397L.07 choke; 10 uH TRDG171A, TRDB1B1A)
c108L 21-11022H29 12 L203 24.82723H03 choke; 23 uH or 48-84396K06  10.8 MHz (TRD6192A, THD6191A)
G109+ 21-11022H23 8.1 =0.5pF; N150 L1204, 205 24-83397L07 choke; 10 uH - =
C110L 21-842041 0.36 L206 24-82723H03 choke; 23 uH mechanical parts
C110H 21-82450B26 0.3 + 10%; 500V L207 24-833971L08 choke; 15 uH 2-80045AD1 NUT, retainer: M5 x 0.8, 5 used
C1i1L 21-11022H29 12 L208 24-83397L07 choke: 10 uH 33375 SCREW, tapping: 6-20 x 5/16"; 14 used
C111H 21-11022H23 8.2 +0.5pF; N150 L209 24-82723H03 choke; 23 uH 3-80012404 SCREW, set; 5 used
c112 21-11022G12 3 =0.25pF L210thru 222 24-83961B01 choke; 3 turns (BRN} (TRNG1814, 3-84256M01 SCREW, tapping; 8 used
c113 21-11021E05 220 +10% TRDG182A, TRNE191A, TRDA1924) 5-10277A17 GROMMET, plastic
c115 21-11021H06 033 uF + 80-20% or 611009823 resistor jumper (TRNG171A, TRDB172A anly) 5-84220801 GROMMET, panel; B used
C116 21-11021E05 220 £ 10% 15-80008A01 HOUSING
c117L 21-11014H13 3.3 0.25pF conngctor, receptacls: 26-80062C01 SHIELD, IC
C117H 21-11022G08 2 +0.25pF P01 0-B2872N{1 female 26-80121A01 SHIELD, can; 5 used
ci1s 21-11021H06 033 uF +B0-20% P200, P201 9-83497F05 female; 10-contact (2 ea.) 26-60144B03 SHIELD, mixer
c119 21-11022G50 68 26-60196A01 SHIELD, coil; 3 used
£120 21-11021E05 220 pF £ 10% transistor: (sea nots) 26-82868N01 SHIELD, 1sti-f
c121 23-11018A21 10UF £20%:358V Q101 48-869932 NPN; type MO932 26-82870N01 SHIELD, input
c122 21-82989E17 7 +0.25 pF; 500 ¥ Q102 48-869643 PNP; type M9643 26-84173NO1 SHIELD, mag.
c123 21-83406D84 5.6 +0.25 pF Q103 48-869839 field-e ffect; type M3839 26-82871NO1 SHIELD, quad
c124 21-82989E21 9 = 0.25pF; 500V Q104 48-869642 NPN; type M9642 26-83264F01 SHIELD, coif; L201
c125 23-11019A46 100 uF = 20%;25V Q105 48-84411L10 PNP; type M1110 26-64173N01 SHIELD, magnetic; L201
C126 21-11021H06 .033 uF +80-20% Q201 48-869494 NPN; 1ype M9454 26-B3347N01 SHIELD, 2nd i+
c127,128 23-11019A46 100 uF = 20%;25V Q202 45 669642 NPN; type M9642 26-83596M01 SHIELD, antenna
c129 21-11021H06 033 uF + 80-20% Q203 48-869643 PNP; type M543 26-84243B03 SHIELD, mixer
C130thru133  21-11021E05 220 +10% 45-83824N01 CARD, ejector; 2 used
135,136 21-11022G34 15 resistor, fixed: +5%: 114 W: 75-05295B01 INSULATOR, xtal; 5 used
c201 21-82450B07 0.39; 500V unless otherwise stated note: For optimum performance, diodes, transistors, and integrated circuits must
G202 21-11022G45 43 . R102 6-11009A13 33 be ordered by Mctorola part numbers.
c203 21-11022G40 27 R1D3 5-11009A57 2.2k
C204thru 207 21-11021H06 033 uF +80-20% R104 5-11008A45 680
caos 21-11022G44 39 R105 B-11009A24 91
c208 21-11022G41 30 R106 6-11009A71 8.2k
c213 21-82450844 0.82, 500V R1G7 6-11009A73 10k
c218 21.11022G40 27 R108 6-11009A39 390
c217 21-11022G45 43 R109 6-11009A61 3.3k LEGEND
C218thru222  21-11021H06 033 uF +80-20% RA110 6-11009A25 100 L=132-150.8 MHz {HLD40514)
c223 21-11014H42 51;100 v R111 6-11009A81 22k H=148-174 MHz (HLD4A052A)
224 21-11022G38 22 R112,113 6-11009A49 1k
€225 21-11022G39 24 R201 611009479 1Bk HLD4051A and HLD4052A Preamptifier Boards PL-5036-E
G2y PrBo430817 22500V F203 Bio0sAsT 39 REFERENCE  MOTOROLA
P SYMBOL PART NOQ. DESCRIPTION
Gz 21-11022G41 30 R204 611009437 330
G232 21-11022G44 39 R205 £11009411 27 capacitor, fixed:
C233thru 235  21-11021H06 033 uF +80-20% R206 8-11009A54 1.6k C151,152,153 21-83596E10 220pF =20%; 500V
238 23-11019427 22 uF =20%;25V R207 611009493 68K C154H 21-83406D52 2pF + 25pF; 500V
€237 21-82450B46 0.62 +5%; 500V R208 £11009A35 270 €154 21-80067A01 1.5pF = .25pF; 500V
c238 21-82358G12 100; 100 V; N0BO R209, 210 6-11009A93 68k G155 21-B3586E10 220uF + 20%;500V
239, 240 21-11021H06 033 uF +80-20% R211 811009435 270 C156H not used
cz2d1 21-11021E21 0047 uF = 10% R212 6-11009A93 68k C156L 21-83406052 2pF +.25pF; 500V
Cz42 21-11021H06 033 uF +80-20% R213 6-11009A41 470
G243 21-11021E21 0047 uF =10% R214, 215 6-11009A89 47k connéector, receptacle:
C244 21-11017B07 0068 UF = 10% R216 6-11009A93 68k P112 9-80180801 female; 6 contacts
€245 23- 11019427 22uF = 20%;25V R217 6-11009A85 4.7k
G246 2311019446 100 uF +20%;25V R218 6-11009A49 1k coil:
c247 23-11019A27 22 UF =20%;25Y R219 6-11009A91 56k £151,152 24-82549048 choke; 2.2 uH
C248thru 260  21-11021E13 1000 (TRD6182A, 61924) or L153 24-80031A02 5-112 turns icoded grm)
6-11009A94 75k (see note 8 on schematic)
diode: (see note) R220 B-11009A68 8.2k transistor: (see note)
CRI1M 48-83654H01 silicon R221 6-11009B06 220k Q151 48-869839 field-effect; type M9839
CR102 48-82139G01 germanium R222 6-11009A73 10k
CR103 thru 110 4B-83654H01 silicon R223 6-11009A91 56K resistor, fixed:
CR111 48-83654H02 silicon R224 6-11009A75 12k R151 6-124A25 100 +£5%; 114 W
R225 6-11009A53 1.5k R152 B-124A77 15k
connegctor, plug: ar
J103 28-80181B01 male; B-contact 6-11009A51 1.2k (see note 8 on schematic)
J104 thru 107 28-80096A01 male; 4-contact R226 1009A65 4.7k *
R227 6-11009A71 8.2k
coil, it R228 8-11009466 5.1k
LiL 24-80032A07 helical; VIO R229 &11009A80 20k
L1H 24-80032A02 helical; RED R230 & 11009446 750
L2L 24-80032A08 helical; BRN
L2H 24-80032A03 helical; ORG thermistor:
L3L 24-80032A09 helical; GRN RT201 6-83600K02 1k @ 25°C
L3H 24-50032A05 helical; NAT
L4L 24-80032A06 helical; BLU switch:
LaH 24-BO032A01 belical; NAT S201 40-827B5MD1 spst
L5L 24-80032A10 helical; BLU
L5H 24-80032A04 helical; YEL
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